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1 — pyyka 8bicmaesieHUss HOMUHa/IbHO20 MOKa,;
2 — pyyka ebicmasrieHusi pabo4yezo moka ( + % om |Hom);
3 — pyyKa ebicmasrieHuUs epemMeHu T2 (8pemMs OMKIIIOYEeHUS Npu 2-X Kp. nepeapyse);
4 — py4ka cosmeuieHHoOU peaynuposku cpabameigaHus no Umin/Umax;
5 — pyuyka peaynuposku rnepekoca pas;
6 — pyuyka ebicmasrnieHusi cpabambigaHus MO0 MUHUMAITbHOMY IMOKY;
7 — pyyKa 8bicmassieHusi 8peMeHU agmoMamu4eCcKo20 Mo8MOPHOZ0 BKITHOYEHUST,
8 — 3es1eHbIl €8emMOOU00 Hanu4us HanpsXKeHus1 8 cemulykasamersib ycmaHOo8/1EHHO20 HOMUHalIbHO20 MOKa;
9, 10, 11 — kpacHbie ceemoduodbl uHOUKauuu agapuu,
12 — 3eneHbili ceemodu0o0d 8KITHOYEHUST Hagpy3KU,
13 — 8bIXOOHbIE KIEMMBI,
14 — exodHbie knemmbl (10,11,12 — cea3b ¢ briokom obmeHa 50-01);
15 — knemMma KOHMPOJIsi U30nAyUU.
PucyHok 1
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1 HABHAYEHUE

YHuBepcanbHbli 6n0oK 3awmTel anektpogsuratenen Yb3-301 (10-100 A) (ganee no Tekcty 6rok) npea-
Ha3HayeH Ons NOCTOSHHOrO KOHTPOMsS MapameTpoB CETEBOr0 HanpsbkeHus n delicmeyrouwjux 3HaveHun das-
HbIX/NMMHENHBbIX TOKOB TpexdasHoro anekTpoobopyaoBaHust 380 B/50 My, B nepByko ovepenb, aCUHXPOHHbIX
anektpogeuratenen (9L), mowHocTblo oT 5 kBT go 50 kBT, B TOM u4ucrie M B CETSX C M30SMPOBaHHOM
HenTpanbto.

Ocywecmensiem nonHyr u 3gghekmusHyro 3aujumy 351eKmpoobopydoeaHusi OMKIIOYEeHUEM om
cemu ul/unu 6s10kupogaHuUeM €20 nyckKa e criedyruux cryyasx.

- HEeKa4yeCTBEHHOM CETEBOM HanpsKeHuu (HedonyCTUMble CKayku HanpsbkeHus, obpbiB (has, HapylueHue
yepenoBaHua U crivnaHusa gas, nepekoc hasHbIX/NMUHENHBIX HANPSKEHUIA);

- MexaHW4eckux neperpyskax (CMMMETPUYHbIA neperpy3 no dasHbIM/MMHENHBIM TOKaM) — 3awmta oT
neperpysa c 3aBUCMMOW BbIOEPKKON BPEMEHMU;

- HECMMMETPUYHBIX Meperpysok Mno gasHbIM/MIMHENHBIM TOKaM, CBSA3aHHbLIX C MOBPEXOEHUAMU BHYTPU
apuratend — 3alumrta OT nepekocoB drasHbIX TOKOB € nocneayowmm sanpetom AllB;

- HecummeTpun asHbiX TOKOB 6e3 neperpysa, CBSi3aHHbIX C HapyLleHWeM M3onsaumv BHYTpU ABuraTens
u/vnn nogBoasLero Kabens;

- UCYE3HOBEHMM MOMeHTa Ha Bany Ol («cyxom xog» - AN HAcOCOB) — 3awmta No MUHMManbHOMY
NMyCKOBOMY W/unun paboyemy TOKy;

- NPV HEeJonycTMMO HU3KOM YPOBHE M30MALMU Ha KOpMNyc — NpoBepKa nepen BKOYEHMeM C BroKMpoBKOW
nycka npu nroxom nsonauum,

- 3aMblkaHWM Ha «3eMI0» 0BMOTKM cTaTopa BO BpeMs paboThbl — 3alUmTa N0 TOKAM YTEYKM Ha «3EeMIH0».

Bnok obecneuvBaeT 3aWmTy aneKTpoObOPYyAOBaHUS NyTeM ynpaBrneHUs KaTyLKOW MarHUTHOro nyckatens
(koHTakTOpAa).

BbinonHsiem cnedyrouwjue pyHKYuUU:

- MPOCTY0 N TOYHYK YCTAHOBKY HOMMWHaNbHOro Toka 3[, Mcnonb3ys CTaHOAPTHYH LWKany HOMUHambHbIX
TOKOB (CM. Tabnuuy 2);

- ycTaHoBky pabodero Toka O[l, OTANMYHOrO OT CTaHAAPTHbLIX 3HAYEHUI C YYETOM ANUTENbHO AO0MYCTUMOW
neperpysku;

- cpabaTbiBaHWe MO neperpy3y C 3aBUCMMOMW BbIOEPXKKOM BpeMeHW. TOKO-BpeMeHHasi XapaKTepucTuka
npuBe-AieHa Ha puUCyHKe 2. JTa XapakTepucTuka nocTpoeHa Ans YCroBHO XOroAHoro asuratens. B npouecce
paboTbl pewaetca auddepeHunanbHoe ypaBHeHue TennoBoro 6GanaHca 3[. Takow nogxon no3BonseT
yunTbiBaTb npebl-ayuiee coctosHue 31 n Hanbonee AOCTOBEPHO MPUHUMATb peLleHMe O Hanu4Mm TennoBou
neperpysku. I3TOT Me-Toh MO3BOMSET Takke ydecTb HarpeB 3L npu nyckax U orpaHnynTb (N0 KenaHuio
3aKasuyuka) NX YMCno B eQUHNLYY BPEMEHM;

- BO3MOXHOCTb CABWraTb TOKO-BPEMEHHYIO XapaKTepuCcTuKy Kak no ocu TokoB (noT. NeNe 1,2), Tak u no ocu
BpemeHu (noT. Ne3 — Bpemsi cpabaTtbiBaHUA Npu 2-XKpaTHOM neperpyse);

- BbICTaBfneHWe noporoB cpabaTbiBaHWs MO MWHUMANbHOMY/MaKCMManNbHOMY HanpsbKeHUIo, nepekocy
NIMHENHbIX HanpsKeHWA M PasHbIX TOKOB, a TakkKe BpPEMEHM aBTOMaTU4eCKOro MOBTOPHOrO BKMOYEHWUS MO
YCMOTPEHMIO 3aKa3ynka CaMOCTOATENBHO;

- UHOMKaUMIO BMaa aBapuu, HanmuMumsa CETEBOro HanpshKeHWsl, TOKOBOro AuanasoHa, Ha KOTOpbI HacTpPOeEH
BnOoK, 1 BKIIOYEHUSA Harpysku;

- Yyepes 6nok obmeHa B5O-01 no3BonsieT ocyLecTBNATL 0OMeEH 1 nepedavy MHopmaLmm nNo NpoToKony
RS-485 (BO-01 noctaBnseTcs nog 3akas).

2 OBLUME NMNONOXEHUA

Bnok sBngetca MWKPONpOLIECCOPHbIM LMAPOBLIM YCTPOMUCTBOM C BbICOKOW CTEMEHbI0 HaOeXHOCTU U
To4yHocTU. OnepaTUBHOIO NUTaHUA He TpebyeTcs — KOHTPONMpyemoe HanpsbkeHne ABMseTcs O4HOBPEMEHHO
HanpsXkeHnem nutaHng. OQHOBPEMEHHbIN pasfenbHbld HE3aBUCUMbIA KOHTPOMb MO CETEBOMY HarMpsiKeHUO U
dasHbIM TOKam MO3BONSET pasnuyaTb BUO BO3HMKLLIEW aBapuu: Npu aBapusiX CETEBOro HanpsXeHus Grok
OCYLLEeCTBNAET aBTOMaTUyeckoe NoBTOpHOe BkMoyeHne (AlNB) Harpysku nocrnie BOCCTAHOBIIEHUSA NapameTpoB
HanpsPKeHWUs:; ecrnv aBapusa BO3HMKNA M3-3a MNOBPEXOAEHUA BHYTpW ABuratens (nosiBneHme Toka obpaTHoW
nocnegoBaTenbHOCTU, MPU  CUMMETPUYHOM CETEBOM HanpsiKeHWW, Hanmume TOKOB YTeYKU U T.4.) NpoucxoauT
6roKnpoBKa MOBTOPHOIO Mycka.

Bnok komnnektyetcs Tpemsa TOopouganbHblIMM - JaTyMKamMu  TOKa, [OBa M3  KOTOPbIX — [AaTyYUKK
dasHoro/nmHenHoro Toka (TT1, TT2), yepes KoTopble NPOAEBAIOTCS CUITOBbIE ha3Hble NpoBoda. TpeTun gaTumk
OTNUYaeTCca YyBENUYEHHbIM AuameTpoMm — auddpepeHumansHbin gatumk Toka (OTT), 4yepes KoTopbIn
npoaesalTca TPy cuoBbix nNposoga. Knemmamu 6, 7, 8, 9 6nok BknovaeTca napannensHo KOHTPONMpyemom
ceTn. Ha BbIxoge — 3amblKalolWwmin U pasMblKaloWnn KOHTakKTbl (knemmbl 1, 2, 3, 4). BoixogHble knemMmbi 3-4
BKITHOYAIOTCH B paspbiB LEenu NUTaHusa KaTywku nyckatensa (B cxemy ynpasneHus)). Knemma 5 npegHasHayeHa
ANA KOHTPONS YpOBHSA nsonauun. Cxema BkNoYeHUs 6noka nokasaHa Ha pucyHke 3.

Mpun cpabaTtbiBaHUM Groka OTKMOYEHWE Harpyskun NpovM3BOAUTCA MyTEM paspbiBa Lenu NUTAHUSA KaTyLUKu
MarHMTHOro nyckaTensa Yyepes pa3mMbiKarowjue KOHmakmaol 3-4.
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Tabnuua 1 - Xapaktepucruka BbIXOAHbIX KOHTaKTOB 1-2-3-4

Mas&;sog;pm Makc. MOLH. Makc. gnut. gon. Hanp.~ Makc. Tok npu Unoct=30B
Cosop =04 3A
Cosg = 1.0 5A 2000 BA 460 B 3A

BbicTaBneHne HOMUHaIbHbIX napameTpos U MNOpPOroB CpaGBTbIBaHI/IFI ocywectenaetcaA C NOMOLUbKO
NnOTeHUMOMETPOB, WIINLbl KOTOPbLIX BbiBE€EHbl Ha JNTMLUEBYIO NMaHerslb an60pa.

BbicTaBneHMe HOMMHaNbHOro TOKa npousBoanTcs noteHunmometpom Nel. [loTteHumomeTp wumeet
oavHHaguaTb nonoxeHun. Kaxxgoe nonoxeHne COOTBETCTBYET KOHKPETHOMY CTaHOAPTHOMY 3HAYEHMIO LUKarnbl
HOMUHanbHbIX ToKOB (Tabnuua 2). Kaxagoe nonoxeHve xapakTepusyeTcs KOHKPETHbIM KONMMYECTBOM MUraHWUmn
3eneHoro ceetoanoga CETb. [Ons BbICTaBNEeHUS HOMMHANbLHOMO TOKa HEOOXOOMMO YCTaHOBUTb pPYyuKY
NoTEHUMOMETPaA B COOTBETCTBYHLLEE MOMOXEHNE, KonudecTtBo muraHmi csetoguoga CETb nocne nogauu
HanpshkeHUst Ha B6NoK JOMKHO COOTBETCTBOBATh Tabnuue. Heobxooumo yunTbiBaTb, YTO MEXAY MONOXEHUAMMN
MMEITCH «MEPTBbIE» 30HbI, B KOTOPLIX cBeToanon CETb roput 6e3 muraHuin, a HOMMHasbHbIN TOK CYUMTaeTcs
HeonpegeneHHbIM

PekomeHOayus. Ecnn TpebyeTcs yCTaHOBUTL paboynii TOK, OTAMYHbLIA OT HOMMHANbHOIO, YKa3aHHOro B
Tabnvue HOMUHanbHbIX TOKOB, NOT. N2l yCTaHOBWUTb B MOMOXEHWE, COOTBETCTBYIOLLEE Bnmkanwemy 3Ha4YeH o
M3 LWKanbl HOMWHamMbHbIX TOKOB, a noT.Ne2 — pgobGaBuTb MMM yMeHbWNUTb B % OT BbICTABNEHHOMO Ha
HeobXoanMYy0 BEMNYMHY.

Tabnuua 2
Tabnuua HOMUHaNbHbLIX TOKOB

DeneHna | Hom. Tok, A Mwuranue 3eneHoro ceetogmnoaa
not. Nel CETb

1 10 1mur.- naysa

2 12,5 2Mmur.- naysa

3 16 3mur.- naysa

4 20 4mur.- naysa

5 25 5mur.- naysa

6 32 6mur.- naysa

7 40 7 Mur.- naysa

8 50 8 mur.- naysa

9 63 9 mur.- naysa

10 80 10 mur.- naysa

11 100 11 mur.- naysa

MpumeyaHun

1 lMocmosiHHOe ceeyeHue 3es. ce. duoda CETb 2oeopum o mom, 4mo nomeHyuomMemp ycmaHoeJsieH
e «mepmeoli» 30He. Heo6xo0uMo ycmaHaenueames nomeHyuoMemp mak, Ymobbl amom ceemoduod
Mue2arl, a Konnu4yecmeo Mu2aHuli coomeemcmeyem ebICMmaesIeHHOMY HOMUHaIlbHOMY MOKY;

2 BbicmaesieHUe HOMUHaJlbHbIX MOKO8 Heob6xo0uMO npou3eodums C y4emoM CXeMbl COeOUHEHUs!
(3ee30a/mpeyzonbHUK) 8 cOOmMeemcmeuu ¢ nacrnopmHbiMu 0aHHbIMU 8u2amerns.

PerynupoBku. bnok umeeT ceMb He3aBUCUMMbIX perynupoBok. [na ygobcTBa nNonNb3oBaHMS  LWAWLbI
perynmpoBOYHbIX NOTEHLNMOMETPOB BbIBEAEHbI HA NMLEBYIO NaHenb OMoka, kak NokasaHo Ha pUCyHke 1:

- 1 — IH(A) - ycTaHOBKa HOMUHANbLHOIO TOKa, OAUHHAALATb MNOMOXEHN, KAXA0E U3 KOTOPbIX COOTBETCTBYET
KOHKPETHOMY TOKY M3 Tabnuubl HOMUHANbHbIX TOKOB; UMEET «MEPTBYHO» 30HY MEXAYy MONIOXKEHUAMW, B KOTOPOW
3eneHbi ceetoamnog CETb ropuTt nocTosiHHbIM CBEYEHUEM;

- 2 — «% ot IH» - pabounn ToK, B % OT HOMWHANBLHOIO, AecATb AeneHnn + 15%; B cpegHeM NonoXeHuu
noteHuynomeTpa — 0%, T. e. pabouynin TOK paBeH HOMUHANbHOMY;

- 3 — «T2(ceK)» - BpeMsi cpabaTbiBaHMsI MO MNeperpysy npu 2-x KpaTHOW Meperpyske OT BbICTABIIEHHOIO
paboyero Toka; B CpefHEM MONOXEeHUN COoOTBeTCTBYeT 58-60C; BpalleHMeM MNpPOTUB YacOBOW CTPENku —
YMEHbLUAETCs, No YacoBon — yeenunymeaetcs. MuHnmansHoe Bpemsa — 10 ¢, makcumaneHoe — 100 ¢. Casuraet
TOKO-BPEMEHHYH0 XapaKTEPUCTUKY BAOMNb OCU BPEMEHMU;

- 4 — «UH(%)» - coBMeLLEeHHasa perynupoBka nopora no MakCumanbHOMY/MUHMMAaNbHOMY HanpsikeHuto B %
OT HOMMHanbHOro. B cooTBeTCTBUM C 3TOM YCTaBKOW Mepeq BKOYEHUEM Harpysku 650K npoBepsieT ypoBEHb
CETEeBOro HanpsbkeHUsa 1, B 3aBMCMMOCTU OT €ro 3HayeHusi, paspelwaet nnbo HeT BKIYeHue Harpysku. Mocne
BKMIOYEHUSA HaArpys3ky KOHTPOIb MO HaMNpsiXeHU0 COXPaHAEeTCs, HO pelleHWe Ha OTKNIoYeHWe NpuHUMaeTcd no
TOKam,;

- 5 — «[P(%)» - perynupoBka nopora cpabartbiBaHUa MO TOKy obpaTHOW nocnenoBaTeSibHOCTU, OECATb
aeneHun. NapameTp paccyMThIBAeTCS KakK OTHOLLUEHME TOKa OOpaTHOW MOCNefoBaTENIbHOCTM K TOKY MPSIMOWA.
Ecnu oTHOWeHMe nocnegoBaTenbHOCTEN TOKOB B AiBa pa3a NpeBbilWlaeT OTHOWEeHMe obpaTHOM U NpAMon
nocrneaoBaTefibHOCTU HAamMpsKeHMA — CUYUTAeTCHA, YTO MepeKoC BbI3BaH MNOBPEXAEHUAMU BHYTPU
ABuraTtens, a He nepekocom B ceTu. lNMpu Takon aBapuun 3anpewaetca AlB, 6nok 6nokupyeTcs;
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- 6 — «IMuH(%IH)» - perynupoBka nopora cpabaTbiBaHMs MO MWHUMAaNbHOMY pabodemy TOKy, B % OT
YyCTaHOBMNEHHOro paboyvero (HommvHaneHoro). lecsatb genexni ot 0 4o 75%: B nonoxeHun «0» - BbiIBeAEHa,

- 7 — «TBkn(c)» - BpeMsi aBTOMaTM4YeCKoro NoBTOPHOro BKNoYeHns B ¢; ot 0 go 600 ¢, norapucpmuyeckas
LwKana.

NHaukauus.

- 3eneHbin ceetoanon CETb, curHanusmpyeT O HannuuMm HanpskeHus B ceTu. B murawowem pexume
rOpeHUs KONMYeCTBO MUrAHUI MeXay nay3amu COOTBETCTBYET KOHKPETHOMY HOMUHANbHOMY TOKY M3 Tabnuupl 2,
«MepTBas» 30Ha — NOCTOSAHHOE cBeyeHue. [1pu BbICTaBNEHUN HOMUHANBHOMO TOKA HY>XHO JOOUTBHCS MUraroLero
pexuma;

- 3eneHbin ceeToamon HAIMPY3KA, curHanuanpyeT o BKNIOYEHUM Harpysku (3amMmblkaHum knemm 3-4);

- KpacHbin cBetoamnon M3OJALINA, 3aropaeTcss NMOCTOSHHBIM CBEYEHMEM Mepen MyCKOM B Cryyae He-
A0MNYyCTMMO HU3KOIro YPOBHSA M3onsuum odbMoTKkM cTaTopa u/vnm nogsogsiiero kabens (meHee 500 kOm), a Takke
BO BpeM4 paboTbl npu cpabatbiBaHum no guddepeHumansHoMy ToKy. Briok 6nokupyercs.

- KpacHbin cBetogmon U - aBapusa no cCeTeBOMY HanpsbkeHuto. Muratwowmn pexum npu: HegonycTMMOM
MOHWKEHUN/MOBBILLEHNM HaNpsKeHWs, nepekoce a3 Nno CeTeBOMY HaMpsPKEHU, HEeNnoNHOMa3sHOM pexunMme;
npu HenpaeusibHOM 4YepedoeaHuu unu crunaduu a3 — Muz2arom noo4epedHO ece Mpu KpacHbIX
ceemoduoda;

- kpacHbin ceetoaunopn NMEPEMPY3KA - murarowun pexmnm — npu NpeBbILLEHNM CPeaHEro ha3Horo Toka Hag
HOMMHanbHbIM. [locne cpabaTbiBaHMs MO Neperpy3y — NOCTOSAHHOE cBeYeHue B TeveHme 0,9 ot Bpemenmn AlB.

3 TEXHUYECKUE XAPAKTEPUCTUKU

HomunHanbHOe NMHenHoe HanpsikeHune, B 380
YacTtoTta cetu, 'y, 45-55
[lnana3oH HOMUHanNbHLIX TOKOB, A 10-100
[unana3soH BbicTaBneHus paboyero Toka, B % OT HOM. +15
[unanasoH perynmpoBaHng BpeMeHN Npu 2-X KpaTHOW neperpyske, ¢ 10-100
[nanasoH perynvpoBaHus nopora no HanpskKeHuwo, B % OT HOM. + (5-20)
[unanasoH perynvposaHusa no nepekocy das, % 5-20
[unanasoH perynmpoBaHusa nopora cpabaTbiBaHus no IMuH, B % o1 pab. (HoMm.) 0-75
[unanasoH perynuposaHuga spemern AlNB (Tekn), € 0-600
Bpems nepBoro BKtoveHUs Harpy3sku npu Tekn=0, c 2-3
Bpemsi cpabaTbiBaHMs N0 TOKOBOMY NeEpPErpyay o TOKO-BpeEM. X-Ke
Bpems cpabaTtbiBaHMSA Npy aBapusix MO HANPSXKEHWIO, C 2
Bpems cpabaTbiBaHMsa Npu aBapusax No TOKY, KpOMe neperpysa, ¢ 2
dukcnpoBaHHasi yctaBka cpabaTtbiBaHMs MO TOKY yTeuku, A 1,0
[Mopor KOHTPONS COMPOTMBIIEHUS U3onaumm, KOm 500+20
'McTepesnc no HanpsXxeHuio (pasn/nuH), B 10/17
M'McTepesnc no Tenny, % OT HAKOMNEHHOro NPy OTKHYEHUN 33
TovHOCTb onpeaeneHnsa nopora cpabaTbiBaHWs Mo TOKy, B % OT IHOM, He Bonee 2-3
ToyHOCTb OnpegeneHnst nopora no HanpskeHuto, B, He Gonee 3
To4HOCTb onpeaeneHnsa nepekoca as, %, He Gonee 1,5
HanpsibkeHne, npu KOTOPOM coxpaHaeTcs paboTocnocoBHOCTb, % OT HOM. 50-150
MoTpebnaemasn mowHoCTb (Nog Harpy3kown), BA, He 6onee 3,0
MakcumManbHbI KOMMYTUPYEMBIA TOK BbIXOOHbIX KOHTAKTOB, A 5
KoMMyTaLMOH. pecypc BbIXOAHbIX KOHTaKTOB: - noj Harpyskoi 5A, pas, He MeHee 100 TbiC.
- nog Harpyskon 1A, pas, He MeHee 1 MnH.
CTteneHb 3aWunThl: - npubopa IP40
- KNNeMMHUKa IP20
Knumartnyeckoe ncnonHeHune YXJ14
[unanasoH paboynx Temnepatyp, °C ot -35 go +55
Temnepatypa xpaHeHusi, °C ot -45 go +70
Macca, kr, He bonee 0,200
abapuTHble pa3mepbl (PUCYHOK HA NEPBON CTpaHMLE) - 4YeTblpe Mogyns Tuna S
MoHTax - Ha ctaHgapTHyto DIN-periky 35 Mm
[MonoxeHne B NPOCTPAHCTBE - MPOU3BOJSILHOE

4 PABOTA BJITOKA

4.1 MNocne nogaun HanpsXXeHusa Ha 6ok nepen BKIHOYEHMEM BbIXOAHOIO pene npoBepsieTcs:

- YPOBEHb M3onaumm obMoTku ctatopa Ha kopnyc. [Npu conpotuBneHnn nsonaumm Hmke 500 + 20 kKOm
Harpyska He BKNto4aeTcsl, 3a2opaemcsi MNocMosiHHbIM Cee4eHUeM KpacHbIl ceemoduod U3OJISLNA,
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- Ka4yeCTBO CETEBOro HanpsKeHUS: NOSIHOa3HOCTb, CUMMETPUYHOCTb, BENUYMHY AEUCTBYHOLLETO NIMHENHOTO
HanpsXKeHWs — Npy Hanu4Mm Ndoro u3 3anpeLuarwmnx akTopoB Harpy3ka He BKIYaeTCs, KpacHbIU
ceemoduod ABAPUS U muzaem:;

- NpaBunbHOe YepenoBaHue das, OTCYTCTBME UX CAMNAHUS — NpWU Hanuyamm nboro 13 sanpeLuaroLmx gak-
TOPOB Harpyaka He BKMYaeTCs, 8ce KpacHble ceemoouolbl Moo4epedHO Mu2arom.

Ecnu Bce napameTpbl B HOpMeE, TO Yepes Bpems TBKM. BKNoYaeTcsa BbIxogHoe pene 6noka (KoHTakTbl 3-4
3aMblkatoTcs, 1-2 pa3mbikaloTcsl) — 3a2opaemcs 3es1. caemoduod HAIMPY3KA. Ecnu npu amomM mokKu
Ha2py3Ku He rnosieusiucb (MeHbwe 2% HOMUHasa), cHumaemcs, Ymo Ha2py3Ka He 8KJ/Ir04eHa, KOHMpPOoIslb
U NnpuHsimue peweHus Mo Ka4Yecmey Harnpsi>XeHuUsl U ypo8HIo u3ossiyuu coxpaHsiemcsi. B cnyyae, ecnu 8
6ecmokoeyro nay3sy nosieusuch 3anpewaroujue gpakmopbl — 8bIXOOHOe pesie 6710ka omKro4Yaemcs.

4.2 MNocne BKOYEHMS Harpy3ku (MosiBrieHMst TOKoB 6onbLue 2% HomMuHana) G510k OCYLLECTBNSAET KOHTPOJSb

Mo HanNpPsHKeHUIO U TokaM. PelleHne Ha OTKIIYEHMEe Harpy3kn NpMHMMAaeTCs No cneaylwmnm dakropam:

- MNpeBblEHNE AENCTBYOLWEro 3Ha4eHMsa ToKa Hag HOMUHanbHbIM (paboymm, ycT. noT. NeNe 1,2 3); ecnu
neperpya BO3HUK MO TOKY, HO TEMSIOBOro neperpy3a HeT — KpacHbIU ceemoduod NEPEIMPY3KA muzaem,
Hazpy3Ka He omkJiro4aemcsi; eCnn TOKOBbIN Neperpys NpuBesn K TENNOBOMY — Harpy3ka OTKMo4YaeTcs, Kpac-
HbIl ceemoduod NMNEPEIMPY3KA 3azopaemcsi TOCMOsIHHbIM ceeyeHueM, 20pum e meyeHue 0,9 om epe-
meHu Tekn, AlB pa3spewaemcs,

- OTHOCUTEernbHOE 3HavyeHne obpaTHON NocnenoBaTenbHOCTM TOKOB B Ba pa3a npeBblllaeT OTHOCUTENbHOEe
3HayeHne obpaTHOWM NocrnegoBaTenbHOCTM HanpskeHun (ycT. noT. Ne5) — Harpyska OTKN4YaeTcsl, ece KpacHble
ceemoduo0dbl 3a20paromcsi MIOCMOsIHHbIM ceedyeHueM, 610k 6s1okupyemcs, AlB 3anpewaemcs. [ns
pa3bnokmpoBaHnsa HeOBXo0ANMO CHATb HanpskeHne ¢ 6noka. NpeanonaraeTcs, YTO TakON BUA aBapun CBS3aH C
noBpeXaeHnem BHYTpU ABUraTens;

- OTHOcUTenbHasi obpaTHasi nocrnefoBaTenbHOCTb TOKOB (YCT. NoT. Ne5), npeBblwatoLias obpaTHyto nocne-
A0BaTENbHOCTb HAMpPsXKEHU MeHee, YeM B 2 pasa — Harpy3ka OTKMNoYaeTCsl, 3a2zopaemcsi MocmMosiHHbIM cee-
YeHueM KpacHbIl ceemoduod ABABPUS U, AlB pa3speuweHo;

- OTHOCUTENbHOE 3Ha4YeHne obpaTHON nocnegoBaTenbHOCTU TOKOB (YCT. NOT. Ne5) MeHbLue ABOMHOro OTHO-
CUTENbHOro 3Ha4YeHnsa obpaTHOM NOCNeaoBaTENbHOCTM HaMNPSPKEHUIN — Harpy3ka OTKIIOYaeTcs, Mu2aem Kpac-
HbIll ceemoduod ABAPUS U, AlB pa3speuwleHo;

- cpefHee 3HaveHue Toka MeHbLue IMuH (ycT. noT. Ne 6) — Hagpy3ka omkiro4aemcsi, ece KpacHble cee-
mooduodbi 00Ho8pPeMeHHO Muz2arom, 6110k 6nokupyemcsi, AlNB 3anpeweHo. [1na pa3bnokmpoBaHUs — CHATb
HanpsixeHue ¢ 6rnoka.

4.3 3awmTa gBurartesns oT TENJIOBOW NMeperpysKku.

B npouecce paboTbl peluaeTca ypaBHeHue TennoBoro 6banaHca gsuratens. lNpegnonaraeTcs, YTo:
- [0 BKNOYEHUA ABuraTenb Obin XONOAHbIM;

- npu paboTe aBuraTens BbigeNseTca Tenno, NponopumnoHanbHOe KBagpaTy Toka;

- nocre OTKIYEeHUs gBuratens naeT ero oCTbiBaHWE MO 3KCMOHEHTE.

MpuBOANTCA TOKO-BPEMEHHAN XapakTepucTmka npu pasHblx 3HavyeHuax T2 (noT. Ne 3), rae:

- I/IH — KpaTHOCTb TOKa OTHOCUTENTbHO HOMUHAITBLHOTO;

- T/T2 — cbakTndeckoe Bpems cpabaTtbiBaHUsa oTHOCUTENbHO T2 (ycT. noT. Ne3).

TOKO-Bpe MeHHasa XapakKkTepucTtuka
. TIT2

©

I/ln

o
1 1.5 2 2.5 3 35 4 4.5 x

PucyHok 2
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[ns ctaHgapTHOro pekoMeHayemoro 3HadveHus T2 (cpegHee nonoxeHune not. Ne3 — 60 ¢ npu 2-X KpaTHON

neperpyske) B Tabnvuyax npnBegeHa TOKO-BPEMEHHAsA XapaKTepPUCTUKA:

I/lHom 1,1 1,2 1,4 1,7 2 2,7 3
Tc 365 247 148 88,6 60 36.4 24.6

I/lHOm 4 5 6 7 8 10 15
Tc 13.5 8,5 5,9 4,3 3,3 2,1 0,9

lMocne oTkNIOYEHNA HarpysKkn No TennoBoMy neperpysy oHa bygeT aBToMaTU4eCKM CHOBA BKIOYEHa:

- ecnv BpeMs Tekn = 0, TO NO TENNOBOMY rMCTepe3ncy, T.e., ABUraternb JOMKeH OCTbiTb Ha 33% OT HaKon-
NEeHHoro Tenna;

- ecnu Tekn He paBHo O — co BpeMeHeM TBKN (ycTaBka not. Ne 7)

Monbupas pasHble TBKM C y4€TOM TEMMNOBOrO rMcTepesnca, MOXHO 40BUTLCA OrpaHUYEeHUs KONNYeCTB nyc-
KOB B €4VHULY BPEeMEHW, T.K. NPy NOBTOPHO-KPaTKOBPEMEHHOM pexnme paboTbl 610K 3anOMUHaAET KONMYeCTBO
Tenna, Bbligensemoe npu nycke gsuratens.

5 NMoAroToBKA K PABOTE U YKA3AHUSA MO SKCIMNNYATALUU

Bnok BbinyckaeTcs NOSTHOCTLIO FOTOBLIM K 9KCMflyaTauum n He TpebyeT ocobbix MEPONPUATUA NO NOATOTOBKE
K pabote. B cBA3n ¢ npumeHeHneM UMPPOBON TEXHOMOMMU, YCTaBkM B Brioke OOCTATOYHO TOYHO BbIBEPEHDI,
NMO3TOMY WX BbICTaBMEHNE BO3MOXHO 6€3 KOHTPOSbHbIX NpubopoBs. Mpu akcnnyaTaumm 6rnoka B COOTBETCTBUUN C
TEXHUYECKMMU YCITOBUSMW N HACTOSLLMM NMacnopToM B TEYEHME CPpoKa CNyx0Obl, B TOM YucCne, Npu HenpepbiBHOM
paboTe, npoBeAeHne pernaMmeHTHbIX paboT He TpebyeTcs.

Beoa B paboTy npon3BoanTca cnegyromm obpasom:

1. Pyykamu noTEHUMOMETPOB YCTAHOBUTb HOMUHANbHLIN (pabo4unin) TOK, MOPOrv U BpeMeHa cpabaTbiBaHus,
BpeMs MOBTOPHOMO BKITHOYEHMS.

2. lMoaknounTtb 60K CornacHo NpUBeAEHHON CXeMe NoAKNIoYeHUs (PUCYHOK 3):

- knemmamm 6(L1), 7(L2), 8(L3), 9(N) - napannenbHO KOHTPONMPYEMOWN CETU;

- K knemmam 13, 14, 15, 16 — ABa gatyvka ToKa, Yepes Kaxabl U3 KOTOpPbIX NPOAeT OAUH U3 TPEX CUMOBbIX
drasHbIX NPOBOAOB, MUTAIOLLMX HArpy3Ky; NpU NOAKNIYEHNN crieayeT yYnTbiBaTb MapKUPOBKY OATYMKOB:

1-1 paTtynK — Ha4ano — krnemma 13, KoHel, — krnemma 14,

2-W gaTtyuKk — Ha4ano, knemma 15, koHel, — knemma 16.

[aTtumku KanubpoBaHbl NpousBoAuTeNeM NO yKa3aHHbIM BxoaaM. 3ameHa nopgknioveHus (TT1 — Ha
kn. 15, 16, a TT2 — Ha 13,14) MOXeT NpUBECTU K NOSABMIEHUIO NOrpeLHOCTU U3MEPEHUSA U HETOYHOCTHU
paboTbl 6noKa.

- K krnemmam 17, 18 — nogknounTb AndpdpepeHumansHbin JaTYNK ToKa, Yepes KOTOpbIN NpoAeThl BCce Tpu
dasHbIX NpoBoaa (MapKMpoBKa NOOKITIOYEHNSA HE BaXHA);

BHUMAHUE!  ®asHbie nposoda, npoxodsuwue  4Yepe3d OuggepeHyuarnbHbili O0amyuK, cmapambCs
pacronoXume CUMMEMPUYHO 8 UeHmpe Oam4uka.

MpumevaHne — [lpu 6Gonbwux mokax MHATT ucnonb3oeamb KakKk mpaHchopmamop  Hyrneesou
rnocnedosamersibHOCMU.

- KNnemmy KOHTPOnsi M3onsaumm 5 nogkniounTb K O4HOMY M3 BbIXOAHbIX KOHTakToB MIT;

- NOAKNIYNTE BbIXOAHbIE KOHTAKThI (KM. 3-4) K cxeMe nuTaHus kaTywkn MIT (cxeme ynpasneHus);

- K knemmawm 10, 11, 12 — nogkniounte 6510k 06MeHa n nepegaymn nHgopmaumm 60O-01 (komnnekTyeTcst noa
3akas).

3. lMopatb HanpsbkeHMe Ha Onok. Y6eouTbCs MO  KONMMYECTBY MUraHU 3eneHoro ceetoaModa B
NPaBUNbHOCTM BbICTABNEHUS HOMWHANbHOrO Toka. Yepe3 Bpems Tekn (NpU OTCYTCTBUM 3anpeLuatoLimx
BKIHOMEHMe (hakTopoB) Npon3onaeT BKNOYEHUe BbIXogHOro pene 6noka. Ecnu Tekn = 0, TO NnepBoe BKOYeHNe
npounsongeT Yepes 2-3 C.

lModknro4yeHue 6510ka npou3zeodums ¢ cobsiro0eHUeM npasusi mexHuku 6ezonacHocmu.
PexkomeHdyemcsi ebicmaenisimb ycmaeKu «Ha XOJ/I00HYr0». [Jonyckaemcsi @ pexxume onpoboesaHus
ebicmaesiimb ycmaeku rnood HanpsixeHuem npu cobnrodeHuu npaesun 6ezonacHocmu.

BHUMAHUE! Ecnu nocne eknodeHusi Ha2py3ku 610K ee mym xe Omk/odun u 3abrokuposarcs rno
repekocy mokoe — OOHOU U3 MAPUYUH 3MOMYy Moxem Obimb HenpagusibHas MoAsgPHOCMb MOOKIHYEHUS
Oamyukos moka TT1 unu TT2. B amom cnyyae pekomeHOyemcsi U3MeHUMb [10OKIYeHUe O0HO20 U3
damyukoe moka, [IOMEHSI8 MecmaMu Hadyaslo-KOHeu Ha Kriemmax 13-16. Ecnu rpu rnosmopHoOU rorbimkKe
BKJ/TIOYEHUSI Hazgpy3Ku yKa3aHHbIlU ebiuie 3ghghekm nosmopsemcs — 3Hadum, Oamyuku Obiiu MOOKIIHYEHbI
B8EPHO, rnpuYUHa nepekoca — HeucrnpasHocms 3L ulunu nodsodsiwiez0 kabers.

Hpumeqal-wle - ernneHue damuyukos I'IpOU360(3UIT)CFI C NMOMOWbBKO rracmuKo8bliX XOMymaos, 8X005LUX 8
KOMIIIIeKIm rnocmaeku.
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CXEMA NOAKIMIOYEHUA BNOKA YB3-301

Ha cxeme 0603Ha4eHO:
MI1 — MarHUTHLIN NycKaTensb;
KM — kaTywka MIT,

OTT — gatunk anddepeHumansHoro Toka (anddepeHumanbHbIN TpaHcOpMaTop TOKa);

TT1, TT2 — gaT4mku TokKa;
BO-01 — 6nok obmeHa 1 nepefayun uHdopmaLmm (nog 3akas)

L1

L2
L3

N

AB

YB3-301

BbIXO.

BbIXOA

BbIXOA

BbIXOa

BXOd R

BXoa L1

BXO4 L2

BXoA L3

BXOO N

BO- 01

10

BXOJ, X1

11

BXOJM, X2

BXOA4 X1

BXOM X2

12

BXO4 X3

BXO X3

13

BXOA TT1H

14

BXO4 TT1k

15

BXOO TT2H

KMM

16

BXOO TT2k

17

BXO4 ATTH

PucyHok 3

MpumevyaHus
1 npu HeobxoaumocTu B Lenb nuTaHnsa KMI moryT 6bITb BktodeHbl kHonku MYCK n CTOIT,
2 nokasaHo BkritoueHne KMl Ha 220 B. Cxema npu nutanun KMI Ha 380 B aHanoruyHa, nutaHme Ha
KaTyLKy nogaeTtcs oT pasHbix a3 yepes KOHTaKTbl 3-4;
3 npu otcytcTBum BO-01 knemmbl 10, 11, 12 ocTarTcsa He 3a4eNCTBOBAHHbBIMN.

18

BXOO ATTk
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6 MPABUINA XPAHEHUA U TPAHCITOPTUPOBKIN

Briok B ynakoBke npom3BoauTens AOSMKEH XPaHUTLCS B 3aKpbIThIX MOMELLEHNAX Npu TemMnepaTtype oT MUHYC
45 po nntoc 75 °C n OTHOCUTENbLHOW BNaXXHOCTU He Goree 80% npu OTCYTCTBUM B BO3AyXe MapoB BpedHO

OEVNCTBYIOLWMX Ha ynakoBKy W MaTtepwan 6noka. Mpu TpaHcnopTupoBKe nOTpebuTenb OoSmkeH obecneynTb
3awmTy 6noka oT MeXaHNYEeCKUX NOBPEXOEHWUNA.

7 FAPAHTUUHBIE OBA3ATENbLCTBA
MpeanpusaTue-uaroToBuUTenb rapaHtTupyet 6e3oTkasHyto paboty YBE3-301 (10-100 A) B TedeHue TpuauaTu
LEeCTN MeCSLIEB CO OHA Npoaau, Npu yCnosumn:
-NpaBUITbHOIO NOAKIHOYEHNS;
-uenoctHocTh nnomo6bl OTK n3rotoButens;
-LIeNOCTHOCTM Kopnyca, OTCYTCTBUM CNeaoB BCKPbITUS, TPELLUH, CKOMOB, Npoyee.



